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<130> 1392/4/3/2 
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<160> 59 
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<210> 1 

<211> 116 

<212> DNA 

<213> Heliothis virescens 



<400> 1 
tgcgaggggt 


gcaaggagtt 


cttcaggcgg 


agtgtaacca 


aaaatgcagt 


gtacatatgc 


60 


aaattcggcc 


atgcttgcga 


aatggatatg 


tatatgcgga 


gaaaatgcca 


agagta 


116 


<210> 2 
<211> 1934 
<212> DNA 

<213> Heliothis virescens 










<400> 2 
tccactggtg 


ttttcaccac 


cacagaaaag 


gcctctgctc 


atttagaggg 


tggtgctaag 


60 


aaggtcatca 


tctcctgctg 


cccagcgctg 


acccatgttc 


gtcgttggtg 


tcaaccttga 


120 


agcagtatga 


cccctcttac 


aaggtcatct 


ccaacgcctc 


ctgcacaacc 


aactgcctcg 


180 


ctcctctcgc 


taaggtcatc 


catgacaact 


tcgagatcat 


tgaaggtctg 


atgaccactg 


240 


tacacgccac 


cactgccacc 


cagaagacag 


tggatggacc 


ctctggtaaa 


ctgtggcgtg 


300 


atggccgtgg 


tgctcagcag 


aatatcattc 


ccgcggaatt 


ccccagccgc 


agctagctaa 


360 


cctgcagcag 


acacaacccc 


taccttccat 


gccgttacca 


atgccaccga 


caacacccaa 


420 


atcagaaaac 


gagtcaatgt 


catcaggtcg 


tgaggaactg 


tctccagctt 


cgagtgtaaa 


480 


cggctgcagc 


acagatggcg 


aggcgaggcg 


gcagaagaaa 


ggcccagcgc 


cgaggcagca 


540 


agaagagcta 


tgtcttgtct 


gcggcgacag 


agcctccgga 


tatcactaca 


acgcgctcac 


600 


atgtgaaggg 


tgtaaaggtt 


tcttcaggcg 


gagtgtaacc 


aaaaatgcag 


tgtacatatg 


660 


caaattcggc 


catgcttgcg 


aaatggatat 


ctatatgcgg 


agaaaatgtc 


aggagtgtcg 


720 


gttgaagaaa 


tgtcttgcgg 


tgggcatgag 


gcccgagtgc 


gtggtgccgg 


agaaccagtg 


780 


tgcaatgaaa 


cggaaagaga 


aaaaggcgca 


gagggaaaaa 


gacaaattgc 


ccgtcagtac 


840 


gacgacagta 


gacgatcaca 


tgcctcccat 


catgcaatgt 


gaccctccgc 


ccccagaggc 


900 


cgctagaatt 


ctggaatgtg 


tgcagcacga 


ggtggtgcca 


cgattcctga 


atgagaagct 


960 
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aatggaacag aacagattga agaacgtgcc ccccctcact gccaatcaga agtcgttgat 1020 

cgcaaggctc gtgtggtacc aggaaggcta tgaacaacct tccgaggaag acctgaagag 1080 

ggttacacag tcggacgagg acgacgaaga ctcggatatg ccgttccgtc agattaccga 1140 

gatgacgatt ctcacagtgc agctcatcgt agaattcgct aagggcctcc cgggcttcgc 1200 

caagatctcg cagtcggacc agatcacgtt attaaaggcg tgctcaagtg aggtgatgat 1260 

gctccgagtg gctcggcggt atgacgcggc caccgacagc gtactgttcg cgaacaacca 1320 

ggcgtacact cgcgacaact accgcaaggc aggcatggcg tacgtcatcg aggacctgct 1380 

gcacttctgt cggtgcatgt actccatgat gatggataac gtgcattatg cgctgcttac 1440 

agccattgtc atcttctcag accggcccgg gcttgagcaa cccctgttgg tggaggacat 1500 

ccagagatat tacctgaaca cgctacgggt gtacatcctg aaccagaaca gcgcgtcgcc 1560 

ccgcggcgcc gtcatcttcg gcgagatcct gggcatactg acggagatcc gcacgctggg 1620 

catgcagaac tccaacatgt gcatctccct caagctgaag aacaggaagc tgccgccgtt 1680 

cctcgaggag atctgggacg tggcggacgt ggcgacgacg gcgacgccgg tggcggcgga 1740 

ggcgccggcg cctctagccc ccgccccgcc cgcccggccg cccgccaccg tctagcgcgc 1800 

ctcaggagag aacgctcata gactggctag ttttagtgaa gtgcacggac actgacgtcg 1860 

acgtgatcaa cctatttata aggactgcga attttaccac ttaagagggc acacccgtac 1920 

ccgatttcgt acgg 1934 

<210> 3 
<211> 2464 
<212> DNA 

<213> Heliothis virescens 
<220> 

<221> misc 

<222> (2241) . . (2241) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 
<222> (2241) . . (2241) 
<223> n is a, c, g, or t 

<400> 3 

cgctggtata acaacggacc attccagacg ctgcgaatgc tcgaggagag ctcgtctgag 60 

gtgacgtcgt cttcagcact gggcctgccg ccggctatgg tgatgtcccc ggaatcgctc 120 

gcgtcgcccg agatcggcgg cctggagctg tggggctacg acgatggcat cacttacagc 180 

atggcacagt cgctgggcac ctgcaccatg gagcagcagc agccccagcc gcagcagcag 240 

ccgcagcaga cacaacccct accttccatg ccgttaccaa tgccaccgac aacacccaaa 300 

tcagaaaacg agtcaatgtc atcaggtcgt gaggaactgt ctccagcttc gagtgtaaac 360 

ggctgcagca cagatggcga ggcgaggcgg cagaagaaag gcccagcgcc gaggcagcaa 42 0 

gaagagctat gtcttgtctg cggcgacaga gcctccggat atcactacaa cgcgctcaca 480 

tgtgaagggt gtaaaggttt cttcaggcgg agtgtaacca aaaatgcagt gtacatatgc 540 
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720 
780 



1080 
1140 
1200 



aaattcggcc atgcttgcga aatggatatc tatatgcgga gaaaatgtca ggagtgtcgg 600 

ttgaagaaat gtcttgcggt gggcatgagg cccgagtgcg tggtgccgga gaaccagtgt 660 
gcaatgaaac ggaaagagaa aaaggcgcag agggaaaaag acaaattgcc cgtcagtacg 
acgacagtag acgatcacat gcctcccatc atgcaatgtg accctccgcc cccagaggcc 

gctagaattc tggaatgtgt gcagcacgag gtggtgccac gattcctgaa tgagaagcta 840 

atggaacaga acagattgaa gaacgtgccc cccctcactg ccaatcagaa gtcgttgatc 900 

gcaaggctcg tgtggtacca ggaaggctat gaacaacctt ccgaggaaga cctgaagagg 960 

gttacacagt cggacgagga cgacgaagac tcggatatgc cgttccgtca gattaccgag 1020 
atgacgattc tcacagtgca gctcatcgta gaattcgcta agggcctccc gggcttcgcc 
aagatctcgc agtcggacca gatcacgtta ttaaaggcgt gctcaagtga ggtgatgatg 
ctccgagtgg ctcggcggta tgacgcggcc accgacagcg tactgttcgc gaacaaccag 

gcgtacactc gcgacaacta ccgcaaggca ggcatggcgt acgtcatcga ggacctgctg 1260 

cacttctgtc ggtgcatgta ctccatgatg atggataacg tgcattatgc gctgcttaca 1320 

gccattgtca tcttctcaga ccggcccggg cttgagcaac ccctgttggt ggaggacatc 13 80 

cagagatatt acctgaacac gctacgggtg tacatcctga accagaacag cgcgtcgccc 1440 

cgcggcgccg tcatcttcgg cgagatcctg ggcatactga cggagatccg cacgctgggc 1500 

atgcagaact ccaacatgtg catctccctc aagctgaaga acaggaagct gccgccgttc 1560 

ctcgaggaga tctgggacgt ggcggacgtg gcgacgacgg cgacgccggt ggcggcggag 162 0 

gcgccggcgc ctctagcccc cgccccgccc gcccggccgc ccgccaccgt ctagcgcgcc 1680 

tcaggagaga acgctcatag actggctagt tttagtgaag tgcacggaca ctgacgtcga 1740 

cgtgatcaac ctatttataa ggactgcgaa ttttaccact taagagggca cacccgtacc 1800 

cgatttcgta cgtattcggt gaccgacgac gatgcagagc gtgtgtaatg tgaatatatg 1860 
tgttgttgaa cgatttggag aatatatatt ggtgttgctg ttcgggcccg cacgccgtcg 
ccggtcggcg gcgatcgcgg cgcccgcggc ttcagtttta tttcgtttac gactgagttg 
gtcactcgga tacgactgta tgataagact tcgttcgata agtacaccta ctaaattaca 

catacgtacg tagcttacga gagttattag agacaaagaa tataagaaga agatgtttct 2100 

attgggtgaa aagttgatag ttatgtttat ttaccaaaat taacaataat acgttgatta 2160 

acctttcgag tataatattg tgatgagtcg tccgctgtcc acgtcgccgt cacatgtttg 2220 

tttctgatgc acacgtgagg ngcgttatcg tgtttcatgg ttccatcgtc ctgtgcccgc 2280 

gaccctcgac taaatgagta atttaattta ttgctgtgat tacattttaa tgtgttgatt 2340 

atctaccata gggtgatata agtgtgtctt attacaatac aaagtgtgtg tcgtcgatag 2400 

cttccacacg agcaagcctt ttgtttaagt gatttactga catggacact cgacccggaa 2460 

cttc 2464 



1920 
1980 
2040 
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<210> 4 

<211> 2464 

<212> DNA 

<213> Heliothis virescens 
<220> 

<221> misc 

<222> (2241) . . (2241) 

<223> n=a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (2241) . . (2241) 

<223> n is a, c, g, or t 



60 
120 
180 
240 
300 
360 
420 
480 



cgctggtata acaacggacc attccagacg ctgcgaatgc tcgaggagag ctcgtctgag 
gtgacgtcgt cttcagcact gggcctgccg ccggctatgg tgatgtcccc ggaatcgctc 
gcgtcgcccg agatcggcgg cctggagctg tggggctacg acgatggcat cacttacagc 
atggcacagt cgctgggcac ctgcaccatg gagcagcagc agccccagcc gcagcagcag 
ccgcagcaga cacaacccct accttccatg ccgttaccaa tgccaccgac aacacccaaa 
tcagaaaacg agtcaatgtc atcaggtcgt gaggaactgt ctccagcttc gagtgtaaac 
ggctgcagca cagatggcga ggcgaggcgg cagaagaaag gcccagcgcc gaggcagcaa 
gaagagctat gtcttgtctg cggcgacaga gcctccggat atcactacaa cgcgctcaca 
tgtgaagggt gtaaaggttt cttcaggcgg agtgtaacca aaaatgcagt gtacatatgc 54 0 
aaattcggcc atgcttgcga aatggatatc tatatgcgga gaaaatgtca ggagtgtcgg 
ttgaagaaat gtcttgcggt gggcatgagg cccgagtgcg tggtgccgga gaaccagtgt 
gcaatgaaac ggaaagagaa aaaggcgcag agggaaaaag acaaattgcc cgtcagtacg 
acgacagtag acgatcacat gcctcccatc atgcaatgtg accctccgcc cccagaggcc 
gctagaattc tggaatgtgt gcagcacgag gtggtgccac gattcctgaa tgagaagcta 
atggaacaga acagattgaa gaacgtgccc cccctcactg ccaatcagaa gtcgttgatc 
gcaaggctcg tgtggtacca ggaaggctat gaacaacctt ccgaggaaga cctgaagagg 960 
gttacacagt cggacgagga cgacgaagac tcggatatgc cgttccgtca gattaccgag 1020 
atgacgattc tcacagtgca gctcatcgta gaattcgcta agggcctccc gggcttcgcc 1080 
aagatctcgc agtcggacca gatcacgtta ttaaaggcgt gctcaagtga ggtgatgatg 
ctccgagtgg ctcggcggta tgacgcggcc accgacagcg tactgttcgc gaacaaccag 
gcgtacactc gcgacaacta ccgcaaggca ggcatggcgt acgtcatcga ggacctgctg 
cacttctgtc ggtgcatgta ctccatgatg atggataacg tgcattatgc gctgcttaca 1320 
gccattgtca tcttctcaga ccggcccggg cttgagcaac ccctgttggt ggaggacatc 1380 
cagagatatt acctgaacac gctacgggtg tacatcctga accagaacag cgcgtcgccc 
cgcggcgccg tcatcttcgg cgagatcctg ggcatactga cggagatccg cacgctgggc 
atgcagaact ccaacatgtg catctccctc aagctgaaga acaggaagct gccgccgttc 1560 



600 
660 
720 
780 
840 
900 



1140 
1200 
1260 



1440 
1500 
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1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2464 



ctcgaggaga tctgggacgt ggcggacgtg gcgacgacgg cgacgccggt ggcggcggag 1620 
gcgccggcgc ctctagcccc cgccccgccc gcccggccgc ccgccaccgt ctagcgcgcc 1680 
tcaggagaga acgctcatag actggctagt tttagtgaag tgcacggaca ctgacgtcga 
cgtgatcaac ctatttataa ggactgcgaa ttttaccact taagagggca cacccgtacc 
cgatttcgta cgtattcggt gaccgacgac gatgcagagc gtgtgtaatg tgaatatatg 
tgttgttgaa cgatttggag aatatatatt ggtgttgctg ttcgggcccg cacgccgtcg 
ccggtcggcg gcgatcgcgg cgcccgcggc ttcagtttta tttcgtttac gactgagttg 
gtcactcgga tacgactgta tgataagact tcgttcgata agtacaccta ctaaattaca 
catacgtacg tagcttacga gagttattag agacaaagaa tataagaaga agatgtttct 
attgggtgaa aagttgatag ttatgtttat ttaccaaaat taacaataat acgttgatta 
acctttcgag tataatattg tgatgagtcg tccgctgtcc acgtcgccgt cacatgtttg 
tttctgatgc acacgtgagg ngcgttatcg tgtttcatgg ttccatcgtc ctgtgcccgc 
gaccctcgac taaatgagta atttaattta ttgctgtgat tacattttaa tgtgttgatt 
atctaccata gggtgatata agtgtgtctt attacaatac aaagtgtgtg tcgtcgatag 
cttccacacg agcaagcctt ttgtttaagt gatttactga catggacact cgacccggaa 
cttc 

<210> 5 
<211> 575 
<212> PRT 

<213> Heliothis virescens 
<400> 5 

Met Ser Leu Gly Ala Arg Gly Tyr Arg Arg Cys Asp Thr Leu Ala Asp 
1 5 10 15 

Met Arg Arg Arg Trp Tyr Asn Asn Gly Gly Phe Gin Thr Leu Arg Met 
20 25 30 

Leu Glu Glu Ser Ser Ser Glu Val Thr Ser Ser Ser Ala Leu Gly Leu 
35 40 45 

Pro Pro Ala Met Val Met Ser Pro Glu Ser Leu Ala Ser Pro Glu He 
50 55 60 

Gly Gly Leu Glu Leu Trp Gly Tyr Asp Asp Gly He Thr Tyr Ser Met 
65 70 75 80 

Ala Gin Ser Leu Gly Thr Cys Thr Met Glu Gin Gin Gin Pro Gin Pro 
85 90 95 

Gin Gin Gin Pro Gin Gin Thr Gin Pro Leu Pro Ser Met Pro Leu Pro 
100 105 HO 

Met Pro Pro Thr Thr Pro Lys Ser Glu Asn Glu Ser Met Ser Ser Gly 
115 120 125 

Arg Glu Glu Leu Ser Pro Ala Ser Ser Val Asn Gly Cys Ser Thr Asp 
130 135 140 

Gly Glu Ala Arg Arg Gin Lys Lys Gly Pro Ala Pro Arg Gin Gin Glu 
14 5 150 155 160 
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Glu Leu Cys Leu Val Cys Gly Asp Arg Ala Ser Gly Tyr His Tyr Asn 
165 170 175 

Ala Leu Thr Cys Glu Gly Cys Lys Gly Phe Phe Arg Arg Ser Val Thr 
180 185 190 

Lys Asn Ala Val Tyr lie Cys Lys Phe Gly His Ala Cys Glu Met Asp 
195 200 205 

He Tyr Met Arg Arg Lys Cys Gin Glu Cys Arg Leu Lys Lys Cys Leu 
210 215 220 

Ala Val Gly Met Arg Pro Glu Cys Val Val Pro Glu Asn Gin Cys Ala 
225 230 235 240 

Met Lys Arg Lys Glu Lys Lys Ala Gin Arg Glu Lys Asp Lys Leu Pro 
245 250 255 

Val Ser Thr Thr Thr Val Asp Asp His Met Pro Pro He Met Gin Cys 
260 265 270 

Asp Pro Pro Pro Pro Glu Ala Ala Arg He Leu Glu Cys Val Gin His 
275 280 285 

Glu Val Val Pro Arg Phe Leu Asn Glu Lys Leu Met Glu Gin Asn Arg 
290 ~ 295 300 

Leu Lys Asn Val Pro Pro Leu Thr Ala Asn Gin Lys Ser Leu He Ala 
305 310 315 320 

Arg Leu Val Trp Tyr Gin Glu Gly Tyr Glu Gin Pro Ser Glu Glu Asp 
325 330 335 

Leu Lys Arg Val Thr Gin Ser Asp Glu Asp Asp Glu Asp Ser Asp Met 
340 345 350 

Pro Phe Arg Gin He Thr Glu Met Thr He Leu Thr Val Gin Leu He 
355 360 365 

Val Glu Phe Ala Lys Gly Leu Pro Gly Phe Ala Lys He Ser Gin Ser 
370 375 380 

Asp Gin He Thr Leu Leu Lys Ala Cys Ser Ser Glu Val Met Met Leu 
38 5 390 395 400 

Arg Val Ala Arg Arg Tyr Asp Ala Ala Thr Asp Ser Val Leu Phe Ala 
405 410 415 

Asn Asn Gin Ala Tyr Thr Arg Asp Asn Tyr Arg Lys Ala Gly Met Ala 
420 425 430 

Tyr Val He Glu Asp Leu Leu His Phe Cys Arg Cys Met Tyr Ser Met 
435 440 445 

Met Met Asp Asn Val His Tyr Ala Leu Leu Thr Ala He Val He Phe 
450 455 460 

Ser Asp Arq Pro Gly Leu Glu Gin Pro Leu Leu Val Glu Asp lie Gin 
465 470 475 480 

Arq Tyr Tyr Leu Asn Thr Leu Arg Val Tyr lie Leu Asn Gin Asn Ser 
485 490 495 

Ala Ser Pro Arg Gly Ala Val He Phe Gly Glu lie Leu Gly He Leu 
500 505 510 

Thr Glu lie Arg Thr Leu Gly Met Gin Asn Ser Asn Met Cys lie Ser 
515 520 525 



Leu Lys Leu Lys Lys Arg Lys Leu Pro Pro Phe Leu Glu Glu He Trp 
530 ' 535 540 

Asp Val Ala Asp Val Ala Thr Thr Ala Thr Pro Val Ala Ala Glu Ala 
545 ~ 550 555 560 

Pro Ala Pro Leu Ala Pro Ala Pro Pro Ala Arg Pro Ala Thr Val 
565 570 575 

<210> 6 
<211> 948 
<212> DNA 

<213> Spodoptera exigua 
<400> 6 

aggccggagt gcgtggtgcc agaaaaccag tgtgcaatga aaaggaaaga gaaaaaggca 
caaagggaaa aagacaagtt gccagtcagt acaacgacag tggatgatca catgcctccc 
attatgcagt gtgatccacc gcctccagag gccgcaagaa ttcacgaggt ggtgccacga 
ttcctgaatg aaaagctaat ggacaggaca aggctcaaga atgtgccccc tcactgccaa 
ccagaagtcc ttaatagcga ggctggtctg gtaccaagaa ggctatgaac agccatcaga 
agaggatcta aaaagagtca cacagtcgga tgaagacgaa gaagagtcgg acatgccgtt 
ccgtcagatc accgagatga cgatcctcac agtgcagctc attgttgaat tcgctaaggg 
cctaccagcg ttcgcaaaga tctcacagtc ggatcagatc acattattaa aggcctgttc 
gagtgaggtg atgatgttgc gagtagctcg gcggtacgac gcggcgacag acagcgtgtt 
gttcgccaac aaccaggcgt acacccgcga caactaccgc aaggcaggca tggcctacgt 
catcgaggac ctgctgcact tctgccggtg catgtactcc atgatgatgg ataacgtcca 
ctatgcactg ctcactgcca tcgtcatttt ctcagaccga cccgggcttg agctaaccct 
gttggtggag gagatccaga gatattacct gaacacgctg cgggtgtaca tcctgaacca 
gaacagtcgg tcgccgtgct gccctgtcat ctacgctaag atcctcggca tcctgacgga 
gctgcggacc ctgggcatgc agaactccaa catgtgcatc tcactcaagc tgaagaacag 
gaacgtgccg ccgttcttcg aggatatctg ggacgtcctc gagtaaaa 

<210> 7 
<211> 314 
<212> PRT 

<213> Spodoptera exigua 
<400> 7 

Arq Pro Glu Cys Val Val Pro Glu Asn Gin Cys Ala Met Lys Arg Lys 
15 io 15 

Glu Lys Lys Ala Gin Arg Glu Lys Asp Lys Leu Pro Val Ser Thr Thr 
20 25 30 

Thr Val Asp Asp His Met Pro Pro He Met Gin Cys Asp Pro Pro Pro 
35 40 45 

Pro Glu Ala Ala Arg He His Glu Val Val Pro Arg Phe Leu Asn Glu 
50 55 60 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
948 
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Lys Leu Met Glu Arg Thr Arg Leu Arg Asn Val Pro Pro Leu Thr Ala 



65 



70 7 5 



AS n Gin Lys Ser Leu He Ala Arg Leu Val Trp Tyr Gin Glu Gly Tyr 

85 90 
Glu Gin Pro Ser Glu Glu Asp Leu Lys Arg Val Thr Gin Ser Asp Glu 

- « rt 1 OR 1 J.U 



100 



Asp Glu Glu Glu Ser Asp Met Pro Phe Arg Gin lie Thr Glu Met Thr 



115 



120 



lie Leu Thr Val Gin Leu He Val Glu Phe Ala Lys Gly Leu Pro Ala 
130 135 140 

Phe Ala Lys He Ser Gin Ser Asp Gin He Thr Leu Leu Lys Ala Cys 



130 

Lys He Ser Gin Ser Asp Gin He 
145 

Ser Ser Glu Val Met Met Leu Arg Val Ala Arg Arg Tyr Asp Ala Ala 
165 170 175 

Thr Asp Ser Val Leu Phe Ala Asn Asn Gin Ala Tyr Thr Arg Asp Asn 
180 l 05 

Tyr Arg Lys Ala Gly Met Ala Tyr Val He Glu Asp Leu Leu His Phe 
195 200 205 

Cys Arg Cys Met Tyr Ser Met Met Met Asp Asn Val His Tyr Ala Leu 
210 215 220 

Leu Thr Ala He Val He Phe Ser Asp Arg Pro Gly Leu Glu Leu Thr 
225 230 235 

Leu Leu Val Glu Glu He Gin Arg Tyr Tyr Leu Asn Thr Leu Arg Val 
245 250 255 

Tyr lie Leu Asn Gin Asn Ser Arg Ser Pro Cys Cys Pro Val He Tyr 
260 265 

Ala Lys He Leu Gly He Leu Thr Glu Leu Arg Thr Leu Gly Met Gin 
275 280 285 

Asn Ser Asn Met Cys He Ser Leu Lys Leu Lys Asn Arg Asn Val Pro 
290 295 300 

Pro Phe Phe Glu Asp He Asp Trp Asp Val 
305 310 



<210> 8 
<211> 878 
<212> PRT 

<213> Drosophila melanogaster 
<400> 8 

Met Lys Arg Arg Trp Ser Asn Asn Gly Gly Phe Met Arg Leu Pro Glu 
! 5 10 

Glu Ser Ser Ser Glu Val Thr Ser Ser Ser Asn Gly Leu Val Leu Pro 
20 25 30 

Ser Gly Val Asn Met Ser Pro Ser Ser Leu Asp Ser His Asp Tyr Cys 
35 40 45 

Asp Asn Asp Lys Trp Leu Cys Gly Asn Glu Ser Gly Ser Phe Gly Gly 
50 55 60 



ser Asn Gly His Gly Leu Ser Gin Gin Gin Gin Ser Val He Thr Leu 
65 ™ " 

Ala Met His Gly Cys Ser Ser Thr Leu Pro Ala Gin Thr Thr He He 
85 9° 95 

Pro lie Asn Gly Asn Ala Asn Gly Asn Gly Gly Ser Thr Asn Gly Gin 

100 1° 5 110 

Tyr Val Pro Gly Ala Thr Asn Leu Gly Ala Leu Ala Asn Gly Met Leu 

115 120 
Asn Gly Gly Phe Asn Gly Met Gin Gin Gin He Gin Asn Gly His Gly 



130 



135 



Leu He Asn Ser Thr Thr Pro Ser Thr Pro Thr Thr Pro Leu His Leu 
145 150 155 

Gin Gin Asn Leu Gly Gly Ala Gly Gly Gly Gly He Gly Gly Met Gly 

He Leu His His Ala Asn Gly Thr Pro Asn Gly Leu He Gly Val Val 

180 185 
Gly Gly Gly Gly Gly Val Gly Leu Gly Val Gly Gly Gly Gly Val Gly 



195 



Gly Leu Gly Met Gin His Thr Pro Arg Ser Asp Ser Val Asn Ser He 
210 215 220 

Ser Ser Gly Arg Asp Asp Leu Ser Pro Ser Ser Ser Leu Asn Gly Tyr 
225 230 235 



Ser Ala Asn Glu Ser Cys Asp Ala Lys Lys Ser Lys Lys Gly Pro Ala 
245 250 

Pro Arg Val Gin Glu Glu Leu Cys Leu Val Cys Gly Asp Arg Ala Ser 
260 265 

Gly Tyr His Tyr Asn Ala Leu Thr Cys Glu Gly Cys Lys Gly Phe Phe 
275 280 285 

Arg Arg Ser Val Thr Lys Ser Ala Val Tyr Cys Cys Lys Phe Gly Arg 
290 295 3°° 

Ala Cys Glu Met Asp Met Tyr Met Arg Arg Lys Cys Gin Glu Cys Arg 
305 310 315 

Leu Lys Lys Cys Leu Ala Val Gly Met Arg Pro Gly Cys Val Val Pro 

Gly Asn Gin Cys Ala Met Lys Arg Arg Glu Lys Lys Ala Gin Lys Glu 

345 -*:>u 



340 



Lys Asp Lys Met Thr Thr Ser Pro Ser Ser Gin His Gly Gly Asn Gly 
355 360 36 

Ala Ser Gly Gly Gly Gin Asp Phe Val Lys Lys Glu lie Leu 



Ser Leu 
370 



375 380 



Asp Leu Met Thr Cys Glu Pro Pro Gin His Ala Thr lie Pro Leu Leu 
390 395 

Asp Glu He Leu Ala Lys Cys Gin Ala Arg Asn lie Pro Ser Leu 
405 410 41 

Gin Leu Ala Val He Thr Lys Leu lie Trp Tyr Gin Asp 
420 



385 
Pro 



Thr Tyr Asn Gin Leu Ala Val lie inr ^y* — " — — 



Gly Tyr Glu Gin Pro Ser Glu Glu Asp Leu Arg Arg lie Met Ser Gin 

435 440 
Pro Asp Glu Asn Glu Ser Gin Thr Asp Val Ser Phe Arg His He Thr 

450 455 460 

Glu lie Thr He Leu Thr Val Gin Leu He Val Glu Phe Ala Lys Gly 
465 470 

Leu Pro Ala Phe Thr Lys He Pro Gin Glu Asp Gin He Thr Leu Leu 
485 4 9° 4 * 3 

Lys Ala Cys Ser Ser Glu Val Met Met Leu Arg Met Ala Arg Arg Tyr 

500 505 
Asp His Ser Ser Asp Ser He Phe Phe Ala Asn Asn Arg Ser Tyr Thr 



515 



Arg Asp Ser Tyr Lys Met Ala Gly Met Ala Asp Asn lie Glu Asp Leu 



530 



535 



Leu His Phe Cys Arg Gin Met Phe Ser Met Lys Val Asp Asn Val Glu 
545 550 555 

Tyr Ala Leu Leu Thr Ala He Val He Phe Ser Asp Arg Pro Gly Leu 
1 570 b /b 



565 



Glu Lys Ala Gin Leu Val Glu Ala He Gin Ser Tyr Tyr lie Asp Thr 
580 585 

Leu Arg He Thr lie Leu Asn Arg His Cys Gly Asp Ser Met Ser Leu 
595 600 605 

Val Phe Tyr Ala Lys Leu Leu Ser He Leu Thr Glu Leu Arg Thr Leu 



610 



615 



Gly Asn Gin Asn Ala Glu Met Cys Phe Ser Leu Lys Leu Lys Asn Arg 

- - - 63 5 



625 



630 



Lys Leu Pro Lys Phe Leu Glu Glu He Trp Asp Val His Ala He Pro 
64 5 650 

Pro Ser Val Gin Ser His Leu Gin He Thr Gin Glu Glu Asp Glu Arg 
660 665 670 

Leu Glu Arg Ala Glu Arg Met Arg Ala Ser Val Gly Gly Ala He Thr 
675 680 685 

Ala Gly He Asp Cys Asp Ser Ala Ser Thr Ser Ala Ala Ala Ala Ala 
690 695 700 

Ala Gin His Gin Pro Gin Pro Gin Pro Gin Pro Gin Pro Ser Ser Leu 
705 710 715 

Thr Gin Asn Asp Ser Gin His Gin Thr Gin Pro Gin Leu Gin Pro Gin 
- - - 725 730 735 

Leu Pro Pro Gin Leu Gin Gly Gin Leu Gin Pro Gin Leu Gin Pro Gin 
740 745 750 

Gin Thr Gin Leu Gin Pro Gin He Gin Pro Gin Pro Gin Leu Leu 
755 760 765 

val Ser Ala Pro Val Pro Ala Ser Val Thr Ala Pro Gly Ser Leu 



Leu 



Pro 

770 



775 780 



Ser Ala Val Ser Thr Ser Ser Glu Tyr Met Gly Gly Ser Ala Ala He 
785 790 795 
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Gly Pro lie Thr Pro Ala Thr Thr Ser Ser He Thr Ala Ala Val Thr 
J ~ - ^ 810 ; x " 



805 



Ala Ser Ser Thr Thr Ser Ala Val Pro Met Gly Asn Gly Val Gly Val 
820 825 



Gly Val Gly Val Gly Gly Asn Val Ser Met Tyr Ala Asn Ala Gin Thr 

835 840 845 

Ala Met Ala Leu Met Gly Val Ala Leu His Ser His Gin Gin Gin Leu 



850 8 *5 860 



lie Gly Gly Val Ala Val Lys Ser Glu His Ser Thr Thr Ala 
865 



870 875 



<210> 9 
<211> 536 
<212> PRT 

<213> Chironomus tentans 
<400> 9 

Met Lys Thr Glu Asn Leu lie Val Thr Thr Val Lys Val Glu Pro Leu 
1 5 10 

Asn Tyr Ala Ser Gin Ser Phe Gly Asp Asn Asn He Tyr Gly Gly Ala 



20 



Thr Lys Lys Gin Arg Leu Glu Ser Asp Glu Thr Met Asn His Asn Gin 



35 



40 



Thr Asn Met Asn Leu Glu Ser Ser Asn Met Asn His Asn Thr He Ser 



60 



Gly Phe Ser Ser Pro Asp Val Asn Tyr Glu Ala Tyr Ser Pro Asn Ser 



65 



70 



Lys Leu Asp Asp Gly Asn Met Ser Val His Met Gly Asp Gly Leu Asp 
85 90 

Gly Lys Lys Ser Ser Ser Lys Lys Gly Pro Val Pro Arg Gin Gin Glu 

100 105 11 

Glu Leu Cys Leu Val Cys Gly Asp Arg Ala Ser Gly Tyr His Tyr Asn 



Ala Leu 



115 I 20 125 

Thr Cys Glu Gly Cys Lys Gly Phe Phe Arg Arg Ser Val Thr 



130 135 



Lys Asn Ala Val Tyr Cys Cys Lys Phe Gly His Glu Cys Glu Met Asp 
145 150 15 



Met 



Ala 



Tyr Met Arg Arg Lys Cys Gin Glu Cys Arg Leu Lys Lys Cys Leu 



165 



170 



Val Gly Met Arg Pro Glu Cys Val Val Pro Glu Asn Gin Cys Ala 



180 185 



lie Lys Arg Lys Glu Lys Lys Ala Gin Lys Glu Lys Asp Lys Val Pro 
195 200 205 

Gly He Val Gly Ser Asn Thr Ser Ser Ser Ser Leu Leu Asn Gin Ser 

210 " 215 220 

Leu Asn Asn Gly Ser Leu Lys Asn Leu Glu lie Ser Tyr Arg Glu Glu 
225 230 2 



L eu Leu Gin Gin Leu Met Lys Cys Asp Pro Pro Pro His Pro Met Gin 

245 250 
Gin Leu Leu Pro Glu Lys Leu Leu Met Glu Asn Arg Ala Lys Gly Thr 

260 265 
Pro Gin Leu Thr Ala Asn Gin Val Ala Val He Tyr Lys Leu lie Trp 

275 280 
Tyr Gin Asp Gly Tyr Glu Gin Pro Ser Glu Glu Asp Leu Lys Arg lie 

290 295 
Thr Thr Glu Leu Glu Glu Glu Glu Asp Gin Glu His Glu Ala Asn Phe 
305 31° 315 

Arg Tyr He Thr Glu Val Thr lie Leu Thr Val Gin Leu lie Val Glu 
325 330 



Phe Ala Lys Gly Leu Pro Ala Phe lie Lys ^ 



He Lys He Pro Gin Glu Asp Gin 



340 



t „ tm= q^r Ser Glu Val Met Met Leu Arg Met 

He Thr Leu Leu Lys Ala Cys Ser ber <^xu ^ 



355 



360 



Ala Arg Arg Tyr Asp His Asp Ser Asp Ser He Leu Phe Ala Asn Asn 



370 



375 



Thr Ala Tyr Thr Lys Gin Thr Tyr Gin Leu Ala Gly Met Glu Glu Thr 
385 39° 395 

lie Asp Asp Leu Leu His Phe Cys Arg Gin Met Tyr Ala Leu Ser He 

ASP Asn Val Glu Thr Ala Leu Leu Thr Ala He Val He Phe Ser Asp 

420 425 
Arg Pro Gly Leu Glu Lys Ala Glu Met Val Asp lie lie Gin Ser Tyr 

435 440 
Tyr Thr Glu Thr Leu Lys Val Tyr lie Val Arg Asp His Gly Gly Glu 



460 

450 



Ser Arg Cys Ser Val Gin Phe Ala Lys ^ . 48Q 



Ala Lys Leu Leu Gly He Leu Thr Glu 



465 



470 



475 



L eu Arg Thr Met Gly Asn Leu Asn Ser Glu Met Cys Phe Ser Leu Lys 

485 490 

Le u Arg Asn Arg Lys Leu Pro Arg Phe Leu Glu Glu Val Trp Asp Val 

500 505 
Gly Asp Val Asn Asn Gin Thr Thr Ala Thr Thr Asn Thr Glu Asn He 



520 



Val Arg Glu Arg He Asn Arg Asn 
530 "5 



<210> 10 

<211> 606 

<212> PRT 

<213> Bombyx mori 



<400> 10 

r — s 



Arg val Glu Asn Val Asp Asn Val Ser Phe Ala Leu Asn Gly Arg 
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Ala Asp Glu Trp Cys Met Ser Val Glu Thr Arg Leu Asp Ser Leu Val 

20 25 
Arg Glu Lys Ser Glu Val Lys Ala Tyr Val Gly Gly Cys Pro Ser Val 

35 40 
lie Thr Asp Ala Gly Ala Tyr Asp Ala Leu Phe Asp Met Arg Arg Arg 

50 55 6° 

Trp Ser Asn Asn Gly Gly Phe Pro Leu Arg Met Leu Glu Glu Ser Ser 
65 70 75 

Ser Glu val Thr Ser Ser Ser Ala Leu Gly Leu Pro Pro Ala Met Val 
85 90 

Met Ser Pro Glu Ser Leu Ala Ser Pro Glu Tyr Gly Ala Leu Glu Leu 
100 105 

Trp Ser Tyr Asp Asp Gly He Thr Tyr Asn Thr Ala Gin Ser Leu Leu 
F 115 120 125 

Gly Ala Cys Asn Met Gin Gin Gin Gin Leu Gin Pro Gin Gin Pro His 



130 135 
Pro Ala Pro Pro Thr Leu Pro Thr Met Pro Leu Pro Met Pro Pro Thr 



160 

145 



150 155 



Thr Pro Lys Ser Glu Asn Glu Ser Met Ser Ser Gly Arg Glu Glu Leu 
ser Pro Ala Ser Ser He Asn Gly Cys Ser Ala Asp Ala Asp Ala Arg 



180 



185 



Arg Gin Lys Lys Gly Pro Ala Pro Arg Gin Gin Glu Glu Leu Cys Leu 

200 ^ u ^ 



195 



val Cys Gly Asp Arg Ala Ser Gly Tyr His Tyr Asn Ala Leu Thr Cys 
210 2 15 220 



Glu Gly Cys Lys Gly Phe Phe Arg Arg Ser Val Thr Lys Asn Ala Val 
225 230 

Tyr He Cys Lys Phe Gly His Ala Cys Glu Met Asp Met Tyr Met Arg 
245 25 <> ZSS 

Arg Lys Cys Gin Glu Cys Arg Leu Lys Lys Cys Leu Ala Val Gly Met 

260 265 
Arg Pro Glu Cys Val He Gin Glu Pro Ser Lys Asn Lys Asp Arg Gin 
275 280 285 

Arg Gin Lys Lys Asp Lys Gly He Leu Leu Pro Val Ser Thr Thr Thr 

295 300 



290 



val Glu Asp His Met Pro Pro He Met Gin Cys Asp Pro Pro Pro Pro 
305 310 315 

Glu Ala Ala Arg lie His Glu Val Val Pro Arg Tyr Leu Ser Glu Lys 
325 330 

Leu Met Glu Gin Asn Arg Gin Lys Asn He Pro Pro Leu Ser Ala Asn 
340 345 

Gin Lys Ser Leu He Ala Arg Leu val Trp Tyr Gin Glu Gly Tyr Glu 
355 360 365 

Gin Pro Ser Asp Glu Asp Leu Lys Arg Val Thr Gin Thr Trp Gin Ser 
370 



375 380 
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Asp Glu Glu Asp Glu Glu Ser Asp Leu Pro Phe Arg Gin He Thr Glu 
385 390 395 

Met Thr He Leu Thr Val Gin Leu He Val Glu Phe Ala Lys Gly Leu 
405 410 415 

Pro Gly Phe Ser Lys lie Ser Gin Ser Asp Gin lie Thr Leu Leu Lys 
420 425 430 

Ala Ser Ser Ser Glu Val Met Met Leu Arg Val Ala Arg Arg Tyr Asp 
435 440 445 

Ala Ala Ser Asp Ser Val Leu Phe Ala Asn Asn Lys Ala Tyr Thr Arg 
450 455 460 

Asp Asn Tyr Arg Gin Gly Gly Met Ala Tyr Val He Glu Asp Leu Leu 
465 470 475 

His Phe Cys Arg Cys Met Phe Ala Met Gly Met Asp Asn Val His Phe 
485 490 

Ala Leu Leu Thr Ala He Val He Phe Ser Asp Arg Pro Gly Leu Glu 
500 505 510 

Gin Pro Ser Leu Val Glu Glu He Gin Arg Tyr Tyr Leu Asn Thr Leu 
515 520 525 

Arg He Tyr He He Asn Gin Asn Ser Ala Ser Ser Arg Cys Ala Val 
530 535 540 

He Tyr Gly Arg He Leu Ser Val Leu Thr Glu Leu Arg Thr Leu Gly 
545 " 550 555 560 

Thr Gin Asn Ser Asn Met Cys He Ser Leu Lys Leu Lys Asn Arg Lys 
565 570 575 

Leu Pro Pro Phe Leu Glu Glu He Trp Asp Val Ala Glu Val Ala Arg 
580 585 590 

Arq His Pro Thr val Leu Pro Pro Thr Asn Pro Val Val Leu 
595 600 605 

<210> 11 

<211> 556 

<212> PRT 

<213> Manduca sexta 

<400> 11 

Met Arg Arg Arg Trp Ser Asn Asn Gly Cys Phe Pro Leu Arg Met Phe 
1 5 10 15 

Glu Glu Ser Ser Ser Glu Val Thr Ser Ser Ser Ala Phe Gly Met Pro 
20 25 30 

Ala Ala Met Val Met Ser Pro Glu Ser Leu Ala Ser Pro Glu Tyr Gly 
35 40 45 

Gly Leu Glu Leu Trp Ser Tyr Asp Glu Thr Met Thr Asn Tyr Pro Ala 
50 55 60 

Gin Ser Leu Leu Gly Ala Cys Asn Ala Pro Gin Gin Gin Gin Gin Gin 
65 70 75 80 

Gin Gin Gin Gin Pro Ser Ala Gin Pro Leu Pro Ser Met Pro Leu Pro 
85 90 95 
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Met Pro Pro Thr Thr Pro Lys Ser Glu Asn Glu Ser Met Ser Ser Gly 
100 105 HO 

Arg Glu Glu Leu Ser Pro Ala Ser Ser He Asn Gly Cys Ser Thr Asp 
115 120 125 

Gly Glu Pro Arg Arg Gin Lys Lys Gly Pro Ala Pro Arg Gin Gin Glu 
130 135 140 

Glu Leu Cys Leu Val Cys Gly Asp Arg Ala Ser Gly Tyr His Tyr Asn 
145 ^ 150 155 160 

Ala Leu Thr Cys Glu Gly Cys Lys Gly Phe Phe Arg Arg Ser Val Thr 
165 170 175 

Lys Asn Ala Val Tyr He Cys Lys Phe Gly His Ala Cys Glu Met Asp 
180 185 190 

Met Tyr Met Arg Arg Lys Cys Gin Glu Cys Arg Leu Lys Lys Cys Leu 
195 200 205 

Ala Val Gly Met Arg Pro Glu Cys Val Val Pro Glu Ser Thr Cys Lys 
210 ~ 215 220 

Asn Lys Arg Arg Glu Lys Glu Ala Gin Arg Glu Lys Asp Lys Leu Pro 
225 230 235 240 

Val Ser Thr Thr Thr Val Asp Asp His Met Pro Ala He Met Gin Cys 
245 250 255 

Asp Pro Pro Pro Pro Glu Ala Ala Arg He His Glu Val Val Pro Arg 
260 265 270 

Phe Leu Thr Glu Lys Leu Met Glu Gin Asn Arg Leu Lys Asn Val Thr 
275 280 285 

Pro Leu Ser Ala Asn Gin Lys Ser Leu He Ala Arg Leu Val Met Tyr 
290 295 300 

Gin Glu Gly Tyr Glu Gin Pro Ser Glu Glu Asp Leu Lys Arg Val Thr 
305 ' 310 315 320 

Gin Thr Trp Gin Leu Glu Glu Glu Glu Glu Glu Glu Thr Asp Met Pro 
325 330 335 

Phe Arg Gin He Thr Glu Met Thr He Leu Thr Val Gin Leu He Val 
340 345 350 

Glu Phe Ala Lys Gly Leu Pro Gly Phe Ser Lys He Ser Gin Ser Asp 
355 360 365 

Gin He Thr Leu Leu Lys Ala Ser Ser Ser Glu Val Met Met Leu Arg 
370 375 380 

Val Ala Arg Arg Tyr Asp Ala Ala Thr Asp Ser Val Leu Phe Ala Asn 
385 390 395 400 

Asn Gin Ala Tyr Thr Arg Asp Asn Tyr Arg Lys Ala Gly Met Ser Tyr 
405 410 415 

Val He Glu Asp Leu Leu His Phe Cys Arg Cys Met Tyr Ser Met Ser 
420 425 430 

Met Asp Asn Val His Tyr Ala Leu Leu Thr Ala He Val He Phe Ser 
435 440 445 

Asp Arg Pro Gly Leu Glu Gin Pro Leu Leu Val Glu Glu He Gin Arg 
450 455 460 
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Tyr Tyr Leu Lys Thr Leu Arg Val Tyr He Leu Asn Gin His Ser Ala 
465 470 475 480 

Ser Pro Arg Cys Ala Val Leu Phe Gly Lys He Leu Gly Val Leu Thr 
485 490 495 

Glu Leu Arg Thr Leu Gly Thr Gin Asn Ser Asn Met Cys He Ser Leu 
500 505 510 

Lys Leu Lys Asn Arg Lys Leu Pro Pro Phe Leu Glu Glu He Trp Asp 
515 520 525 

Val Ala Glu Val Ser Thr Thr Gin Pro Thr Pro Gly Val Ala Ala Gin 
530 535 540 

Val Thr Pro He Val Val Asp Asn Pro Ala Ala Leu 
545 550 555 

<210> 12 

<211> 675 

<212> PRT 

<213> Aedes aegypti 

<400> 12 

Met Met Lys Arg Arg Trp Ser Asn Asn Gly Gly Phe Thr Ala Leu Arg 
! " 5 10 15 

Met Leu Asp Asp Ser Ser Ser Glu Val Thr Ser Ser Ser Ala Ala Leu 
20 25 30 

Gly Met Thr Met Ser Pro Asn Ser Leu Gly Ser Pro Asn Tyr Asp Glu 
35 40 45 

Leu Glu Leu Trp Ser Ser Tyr Glu Asp Asn Ala Tyr Asn Gly His Ser 
50 55 60 

Val Leu Ser Asn Gly Asn Asn Asn Leu Gly Gly Cys Gly Ala Ala Asn 
65 70 75 80 

Asn Leu Leu Met Asn Gly He Val Gly Asn Asn Asn Leu Asn Gly Met 
85 90 35 

Met Asn Met Ala Ser Gin Ala Val Gin Ala Asn Ala Asn Ser He Gin 
100 105 HO 

His He Val Gly Asn Leu He Asn Gly Val Asn Pro Asn Gin Thr Leu 
115 120 125 

He Pro Pro Leu Pro Ser He He Gin Asn Thr Leu Met Asn Thr Pro 
130 135 140 

Arg Ser Glu Ser Val Asn Ser He Ser Ser Gly Arg Glu Asp Leu Ser 
145 150 155 160 

Pro Ser Ser Ser Leu Asn Gly Tyr Thr Asp Gly Ser Asp Ala Lys Lys 
165 170 175 

Gin Lys Lys Gly Pro Thr Pro Arg Gin Gin Glu Glu Leu Cys Leu Val 
180 185 190 

Cys Gly Asp Arg Ala Ser Gly Tyr His Tyr Asn Ala Leu Thr Cys Glu 
195 200 205 

Gly Cys Lys Gly Phe Phe Arg Arg Ser Val Thr Lys Asn Ala Val Tyr 
210 215 220 
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Cys Cys Lys Phe Gly His Ala Cys Glu Met Asp Met Tyr Met Arg Arg 
225 230 235 240 

Lys Cys Gin Glu Cys Arg Leu Lys Lys Cys Leu Ala Val Gly Met Arg 
245 250 255 

Pro Glu Cys Val Val Pro Glu Asn Gin Cys Ala lie Lys Arg Lys Glu 
260 265 270 

Lys Lys Ala Gin Lys Glu Lys Asp Lys Val Gin Thr Asn Ala Thr Val 
275 280 285 

Ser Thr Thr Asn Ser Thr Tyr Arg Ser Glu He Leu Pro He Leu Met 
290 295 300 

Lys Cys Asp Pro Pro Pro His Gin Ala He Pro Leu Leu Pro Glu Lys 
305 ~ 310 315 320 

Leu Leu Gin Glu Asn Arg Leu Arg Asn He Pro Leu Leu Thr Ala Asn 
325 330 335 

Gin Met Ala Val He Tyr Lys Leu He Trp Tyr Gin Asp Gly Tyr Glu 
340 345 350 

Gin Pro Ser Glu Glu Asp Leu Lys Arg He Met He Gly Ser Pro Asn 
355 360 365 

Glu Glu Glu Asp Gin His Asp Val His Phe Arg His He Thr Glu He 
370 375 380 

Thr He Leu Thr Val Gin Leu He Val Glu Phe Ala Lys Gly Leu Pro 
385 390 395 400 

Ala Phe Thr Lys He Pro Gin Glu Asp Gin He Thr Leu Leu Lys Ala 
405 410 415 

Cys Ser Ser Glu Val Met Met Leu Arg Met Ala Arg Arg Tyr Asp Ala 
420 425 430 

Ala Thr Asp Ser He Leu Phe Ala Asn Asn Arg Ser Tyr Thr Arg Asp 
435 440 445 

Ser Tyr Arg Met Ala Gly Met Ala Asp Thr He Glu Asp Leu Leu His 
450 455 460 

Phe Cys Arg Gin Met Phe Ser Leu Thr Val Asp Asn Val Glu Tyr Ala 
465 470 475 480 

Leu Leu Thr Ala He Val He Phe Ser Asp Arg Pro Gly Leu Glu Gin 
485 490 495 

Ala Glu Leu Val Glu His He Gin Ser Tyr Tyr He Asp Thr Leu Arg 
500 505 510 

He Tyr He Leu Asn Arg His Ala Gly Asp Pro Lys Cys Ser Val He 
515 520 525 

Phe Ala Lys Leu Leu Ser He Leu Thr Glu Leu Arg Thr Leu Gly Asn 
530 535 540 

Gin Asn Ser Glu Met Cys Phe Ser Leu Lys Leu Lys Asn Arg Lys Leu 
545 550 555 560 

Pro Arg Phe Leu Glu Glu He Trp Asp Val Gin Asp He Pro Pro Ser 
56 5 570 575 

Met Gin Ala Gin Met His Ser His Gly Thr Gin Ser Ser Ser Ser Ser 
580 585 590 
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Ser Ser Ser Ser Ser Ser Ser Ser Asn Gly Ser Ser Asn Gly Asn Ser 
595 600 605 

Ser Ser Asn Ser Asn Ser Ser Gin His Gly Pro His Pro His Pro His 
610 615 620 

Gly Gin Gin Leu Thr Pro Asn Gin Gin Gin His Gin Gin Gin His Ser 
625 630 635 640 

Gin Leu Gin Gin Val His Ala Asn Gly Ser Gly Ser Gly Gly Gly Ser 
645 650 655 

Asn Asn Asn Ser Ser Ser Gly Gly Val Val Pro Gly Leu Gly Met Leu 
660 665 670 

Asp Gin Val 
675 

<210> 13 
<211> 319 
<212> PRT 

<213> Heliothis virescens 
<400> 13 

Arq Pro Glu Cys Val Val Pro Glu Asn Gin Cys Ala Met Lys Arg Lys 
15 10 15 

Glu Lys Lys Ala Gin Arg Glu Lys Asp Lys Leu Pro Val Ser Thr Thr 
20 25 30 

Thr Val Asp Asp His Met Pro Pro He Met Gin Cys Asp Pro Pro Pro 
35 40 45 

Pro Glu Ala Ala Arg He Leu Glu Cys Val Gin His Glu Val Val Pro 
50 55 60 

Arg Phe Leu Asn Glu Lys Leu Met Glu Gin Asn Arg Leu Lys Asn Val 
65 70 75 80 

Pro Pro Leu Thr Ala Asn Gin Lys Ser Leu He Ala Arg Leu Val Trp 
85 90 35 

Tyr Gin Glu Gly Tyr Glu Gin Pro Ser Glu Glu Asp Leu Lys Arg Val 
100 105 HO 

Thr Gin Ser Asp Glu Asp Asp Glu Asp Ser Asp Met Pro Phe Arg Gin 
115 120 125 

He Thr Glu Met Thr He Leu Thr Val Gin Leu He Val Glu Phe Ala 
130 135 140 

Lys Gly Leu Pro Gly Phe Ala Lys He Ser Gin Ser Asp Gin He Thr 
145 150 155 160 

Leu Leu Lys Ala Cys Ser Ser Glu Val Met Met Leu Arg Val Ala Arg 
165 170 175 

Arg Tyr Asp Ala Ala Thr Asp Ser Val Leu Phe Ala Asn Asn Gin Ala 
180 185 190 

Tyr Thr Arg Asp Asn Tyr Arg Lys Ala Gly Met Ala Tyr Val He Glu 
195 200 205 

Asp Leu Leu His Phe Cys Arg Cys Met Tyr Ser Met Met Met Asp Asn 
210 215 220 
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Val His Tyr Ala Leu Leu Thr Ala He Val He Phe Ser Asp Arg Pro 
225 230 235 *™ 

Gly Leu Glu Gin Pro Leu Leu Val Glu Glu lie Gin Arg Tyr Tyr Leu 
245 250 255 

Asn Thr Leu Arg Val Tyr He Leu Asn Gin Asn Ser Ala Ser Pro Arg 
260 265 270 

Gly Ala Val He Phe Gly Glu He Leu Gly He Leu Thr Glu He Arg 
275 280 285 

Thr Leu Gly Met Gin Asn Ser Asn Met Cys He Ser Leu Lys Leu Lys 
290 295 300 

Lys Arg Lys Leu Pro Pro Phe Leu Glu Glu He Asp Trp Asp Val 
305 310 315 

<210> 14 

<211> 8 

<212> PRT 

<213> Artificial 

<223> Conserved motif within DNA binding domain of RAR and THR 
receptors 

<400> 14 

Cys Glu Gly Cys Lys Gly Phe Phe 
1 5 

<210> 15 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> Degenerate sense oligonucleotide 
<220> 

<221> misc_feature 

<222> (1)..(23) 

<223> y=c or t 

<220> 

<221> misc_feature 

<222> (1)..(23) 

<223> r=g or a 

<220> 

<221> misc_feature 

<222> (1) . • (23) 

<22 3> n=inosine 

<400> 15 

tgygarggnt gyaargantt ytt 

<210> 16 

<211> 8 

<212> PRT 

<213> Artificial 

<223> Peptide sequence corresponding to conserved motif used for 
degenerate antisense oligonucleotide 

<220> 
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<2 21> MIS C__F EATURE 

<222> (3).. (3) 

<223> X=E or S 

<220> 

<221> MIS C_F EATURE 

<222> (6).. (6) 

<223> X=L or R 



<400> 


16 


Cys Gin Xaa Cys Arg Xaa Lys Lys 
1 5 


<210> 
<211> 
<212> 
<213> 


17 
23 
DNA 

Artificial 


<220> 
<223> 


Degenerate oligo ZnFA3 ' 


<220> 
<221> 
<222> 
<223> 


misc feature 
(1) - . (23) 
r=g or a 


<220> 
<221> 
<222> 
<223> 


misc feature 
(1) . . (23) 
y=c or t 


<220> 
<221> 
<222> 
<223> 


misc feature 
(1) . . (23) 
n=inosine 


<400> 17 

ttyttnagnc grcaytcytg rca 


<210> 

<211> 


18 

23 



<212> DNA 

<213> Artificial 

<220> 

<223> Degenerate oligo ZnFB3 1 
<220> 

<221> misc_feature 

<222> (1) . . (23) 

<223> r=g or a 

<220> 

<221> misc_feature 

<222> (1)..(23) 

<223> y=c or t 

<220> 

<221> misc_feature 

<222> (1) . . (23) 

<223> n=inosine 

<400> 18 

ttyttnaanc grcaytcytg rca 



<210> 19 
<211> 23 



<212> DNA 

<213> Artificial 



<220> 

<223> Degenerate oligo ZnFC3 ' 
<220> 

<221> misc_f eature 

<222> (1)..(23) 

<223> r=g or a 

<220> 

<221> misc_feature 

<222> (1)..(23) 

<223> y=c or t 

<220> 

<221> misc_feature 

<222> (1)..(23) 

<223> n=inosine 

<400> 19 2 3 
ttyttnagnc trcaytcytg rca 



<210> 


20 


<211> 


23 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Degenerate oligo ZnFD3 1 


<220> 




<221> 


misc feature 


<222> 


(1) - . (23) 


<223> 


r=g or a 


<220> 




<221> 


misc feature 


<222> 


(1) . - (23) 


<223> 


y=c or t 


<220> 




<221> 


misc feature 


<222> 


(1) . - (23) 


<223> 


n=inosine 


<400> 


20 


ttyttnaanc trcaytcytg rca 


<210> 


21 


<211> 


39 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


PCR sense oligonucleotide 




sequence of H. virescens c 


<400> 


21 


aattaagctt ccaccatgcc gttaccaatg 


<210> 


22 


<211> 


20 


<212> 


DNA 


<213> 


Artificial 



23 



39 



<220> 



-21 - 



<223> Antisense primer used to isolate correct 5' end of H. virescens 
gene 



<400> 22 

cttcaaccga cactcctgac 20 

<210> 23 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Sense primer used to isolate correct 5' end of H. virescens gene 

<400> 23 

cagctccagg ccgccgatct eg 22 

<210> 24 

<211> 48 

<212> DNA 

<213> Artificial 

<220> 

<223> Anchor primer used to isolate correct 5' end of H. virescens gene 
<220> 

<221> misc_feature 

<222> (1) . . (48) 

<223> n=inosine 

<400> 24 

cuacuacuac uaggccacgc gtcgactagt aegggnnggg nngggnng 48 



<210> 


25 


<211> 


32 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Universal . 



lification primer used to isolate correct 5' end of 
H. virescens gene 

<400> 25 

caucaucauc auggccacgc gtcgactagt ac 32 



<210> 


26 


<211> 


27 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer used to 


<400> 


26 


acgtcacctc agacgagctc 


<210> 


27 


<211> 


24 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer used to 


<400> 


27 


cgctggtata acaacggacc 


<210> 


28 



5' end of H. virescens gene 



27 



Primer used to confirm correct 5' end of H. virescens gene 



24 
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<211> 
<212> 
<213> 



48 
DNA 

Artificial 



<220> 

<223> Primer used to incorporate Hindlll site, Kozak consensus 
sequence, and Met-Arg-Arg into third effector construct 

<400> 28 

attaagcttg ccgccatgcg ccgacgctgg tataacaacg gaccattc 48 

<210> 29 

<211> 39 

<212> DNA 

<213> Artificial 



<220> 

<223> Sense oligo used to introduce Hindlll site and Kozak consensus 
sequence into fourth effector construct 



<400> 29 

attaagcttg ccgccatgtc cctcggcgct cgtggatac 39 

<210> 30 

<211> 137 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligo that is complementary to SEQ ID NO: 31, which when annealed 
encode tandem repeats of the ecdysone response element flanked by 
Spel and Clal sites 

<400> 30 

ctagtagaca agggttcaat gcacttgtcc aataagctta gacaagggtt caatgcactt 60 

gtccaatgaa ttcagacaag ggttcaatgc acttgtccaa tctgcagaga caagggttca 12 0 

atgcacttgt ccaatat 137 

<210> 31 

<211> 135 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligo that is complementary to SEQ ID NO: 30, which when annealed 
encode tandem repeats of the ecdysone response element flanked by 
Spel and Clal sites 

<400> 31 

cgatattgga caagtgcatt gaacccttgt ctctgcagat tggacaagtg cattgaaccc 6 0 

ttgtctgaat tcattggaca agtgcattga acccttgtct aagcttattg gacaagtgca 12 0 

ttgaaccctt gtcta 135 



<210> 32 

<211> 38 

<212> DNA 

<213> Artificial 



<220> 

<2 23> PCR primer used to incorporate an EcoRI site and a Kozak 
consensus seuqence into an expression construct 

<400> 32 

attgaattcc accatggact ccaaagaatc attaactc 38 
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<210> 33 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' primer used to incorporate an Xhol site in frame with the 
reading frame at amino acid 500 of the human glucocorticoid 
receptor 

<400> 33 

gagactcctg tagtggcctc gagcattcct tttatttttt tc 42 

<210> 34 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' primer incorporating an Xhol site at amino acid 500 of the 
human glucocorticoid receptor 



<400> 34 

attctcgaga ttcagcaggc cactacagga g 

<210> 35 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 
<223> 



<400> 35 

attgaattca atgctatcgt aactatacag gg 

<210> 36 

<211> 35 

<212> DNA 

<213> Artificial 



31 



32 



3 1 primer used to incorporate an EcoRI site 400 bp downstream of 
the human glucocorticoid receptor ORF 



<220> 

<223> 5 1 oligo containing a Sail site at the beginning of the hinge 
region of the Drosophila ecdysone receptor cDNA 

<400> 36 

attgtcgaca acggccggaa tggctcgtcc cggag 35 

<210> 37 

<211> 48 

<212> DNA 

<213> Artificial 

<220> 

<223> 3 ■ oligo used to incorporate a BamHI site adjacent to the stop 
codon of the Drosophila ecdysone receptor cDNA 

<400> 37 

tcgggctttg ttaggatcct aagccgtggt cgaatgctcc gacttaac 48 

<210> 38 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 
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<223> Oligo used to incorporate a Sail site at the DNAbinding/ hinge 
domain junction of hte Heliothis ecdysone receptor cDNA 



<400> 38 

attgtcgaca aaggcccgag tgcgtggtgc cggag 3 5 

<210> 39 

<211> 24 

<212> DNA 

<213> Artificial 



<220> 

<223> Primer used to achieve PCR-mediated mutagenesis adding a Sail 
site downstream of the DNA binding/ hinge domain jucntion 



<400> 39 

tcacattgca tgatgggagg catg 24 

<210> 40 

<211> 82 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligo that anneals to SEQ ID NO: 41 to produce a double- stranded 
DNA encoding six copies of hte glucocorticoid response element 
flanked by Hindlll and Sail sites 

<400> 40 

agcttcgact gtacaggatg ttctagctac tcgagtagct agaacatcct gtacagtcga 60 



gtagctagaa catcctgtac ag 82 

<210> 41 

<211> 82 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligo that anneals to SEQ ID NO: 40 to produce a double- stranded 
DNA encoding six copies of hte glucocorticoid response element 
flanked by Hindlll and Sail sites 

<400> 41 

tcgactgtac aggatgttct agctactcga ctgtacagga tgttctagct actcgagtcg 6 0 



ctagaacatc ctgtacagtc ga 82 

<210> 42 

<211> 78 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligo that anneals to SEQ ID NO: 43 to produce a double- stranded 
DNA encoding six copies of hte glucocorticoid response element 
flanked by Sail and BanHI sites 

<400> 42 

tcgactagct agaacatcct gtacagtcga gtagctagaa catcctgtac agtcgagtag 6 0 



ctagaacatc ctgtacag 78 

<210> 43 

<211> 78 

<212> DNA 

<213> Artificial 
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<220> 

<223> Oligo that anneals to SEQ ID NO: 42 to produce a double -stranded 
DNA encoding six copies of hte glucocorticoid response element 
flanked by Sail and BanHI sites 

<400> 43 

gatcctgtac aggatgttct agctactcga ctgtacagga tgttctagct actcgactgt 60 

acaggatgtt ctagctag 78 

<210> 44 

<211> 104 

<212> DNA 

<213> Artificial 



<220> 

<223> 5' oligo used with SEQ ID NO: 45 to incorporate 4 copies of the 
glucocorticoid response element flanked by Spel and Aflll sites 
into pSWBGAL 

<400> 44 

ctagttgtac aggatgttct agctactcga gtagctagaa catcctgtac agtcgagtag 60 

ctagaacatc ctgtacagtc gagtagctag aacatcctgt acac 104 

<210> 45 

<211> 104 

<212> DNA 

<213> Artificial 



<220> 

<223> 3' oligo used with SEQ ID NO: 44 to incorporate 4 copies of the 
glucocorticoid response element flanked by Spel and Aflll sites 
into pSWBGAL 

<400> 45 

ttaagtgtac aggatgttct agctactcga ctgtacagga tgttctagct actcgactgt 60 



acaggatgtt ctagctactc gagtagctag aacatcctgt acaa 104 

<210> 46 

<211> 15 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligo that in conjunction with SEQ ID NO: 47 creates an Apal/NotI 
linker 



<400> 46 

cattggatcc ttagc 15 

<210> 47 

<211> 23 

<212> DNA 

<213> Artificial 



<220> 

<223> Oligo that in conjunction with SEQ ID NO: 46 creates an Apal/NotI 
linker 



<400> 47 

ggccgctaag gatccaatgg gcc 23 

<210> 48 

<211> 32 

<212> DNA 

<213> Artificial 
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32 



<223> 5' oligo used to introduce an Ncol site into amino acid 259 of 
the Heliothis ecdysone receptor ORF 

<400> 48 

aattccatgg tacgacgaca gtagacgatc ac 

<210> 49 

<211> 29 

<212> DNA 

<213> Artificial 

<223> 3' oligo used to introduce an Xbal site flanking amino acid 571 
of the Heliothis ecdysone receptor ORF 

<400> 49 29 
ctgaggtcta gagacggtgg cgggcggcc 

<210> 50 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> 5* oligo used to introduce Kozak consensus sequences, a 

methionine start codon, and an coding sequence up to ammo acid 
152 of the glucocorticoid receptor, with an upstream EcoRI site 

<400> 50 31 
atatgaattc caccatggac tccaaagaat c 

<210> 51 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' oligo used to introduce Kozak consensus sequences, a 

methionine start codon, and an coding sequence up to ammo acid 
152 of the glucocorticoid receptor, and a downstream Nhel site 

<400> 51 36 
atatgctagc tgtgggggca gcagacacag cagtgg 

<210> 52 

<211> 33 

<212> DNA 

<213> Artificial 

<223> 5' primer that incorporates an Nhel site into the codon for amino 
acid 406 of the glucocorticoid receptor 

<400> 52 33 
atatgctagc tccagctcct caacagcaac aac 

<210> 53 

<211> 30 

<212> DNA 

<213> Artificial 

<223> 3' oligo that incorporates an Xhol site at amino acid 500 of the 
glucocorticoid receptor 

<400> 53 
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atatctcgag caattccttt tatttttttc 



<210> 54 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' oligo used to amplify amino acids 411-490 of the herpes 
simplex VP16 protein, incorporating flanking Spel sites 

<400> 54 

attactagtt ctgcggcccc cccgaccgat 

<210> 55 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' oligo used to amplify amino acids 411-490 of the herpes 
simplex VP16 protein, incorporating flanking Spel sites 

<400> 55 

aattactagt cccaccgtac tcgtcaattc c 

<210> 56 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' degenerate oligo used to isolate ecdysone ligand binding 
domains from other lepidopteran species 

<220> 

<221> misc_feature 

<222> (1) . . (32) 

< 2 2 3 > n= inos ine 

<220> 

<221> misc_feature 

<222> (1) . . (32) 

<223> w=t or a 

<220> 

<221> misc_feature 

<222> (1) . . (32) 

<223> k=g or t 

<400> 56 

attgctcgag aaagnccnga gwgcktngtn cc 

<210> 57 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' degenerate oligo used to isolate ecdysone ligand binding 
domains from other lepidopteran species 

<220> 

<221> misc_f eature 

<222> (1) - . (32) 

<223> n=inosine 

<220> 
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221> misc_feature 
222> (1)..(32) 
223> w=t or a 

220> 

<221> misc__f eature 

<222> (1) . - (32) 

<223> s=g or c 

<400> 57 

attgctcgag aacgnccnga gwgtstngtn cc 

<210> 58 

<211> 33 

<212> DNA 

<213> Artificial 

<220> J i _. 

<223> 3' degenerate oligo used to isolate ecdysone ligand binding 
domains from other lepidopteran species 

<220> 

<221> misc_feature 

<222> (1) . . (33) 

<223> n=inosine 

<220> 

<221> misc_feature 

<222> (1)..(33) 

<223> w=t or a 

<220> 

<221> misc_feature 

<222> (1) . . (33) 

<223> y=t or c 

<400> 58 

ttactcgagn acgwcccana tctctycnag gaa 

<210> 59 

<211> 33 

<212> DNA 

<213> Artificial 

<220> , 

<223> 3' degenerate oligo used to isolate ecdysone ligand binding 
domains from other lepidopteran species 

<220> 

<221> misc_f eature 

<222> (1)..(33) 

<223> n=inosine 

<220> 

<221> misc_feature 

<222> (1)..(33) 

<223> w=t or a 

<220> 

<221> misc_f eature 

<222> (1) . . (33) 

<223> y=c or t 

<400> 59 

ttactcgagn acgwcccana tctcctynaa gaa 
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